Two new isoprenylated flavanones, ficustikousins A and B (1 and 2), together with seven known compounds (3-9) were isolated from the whole plant of Ficus tikoua (Moraceae). The structures of the new compounds were elucidated on the basis of spectroscopic methods. Compounds 1-7 exhibited moderate inhibitory activities against PTP1B in vitro.
Ficus tikoua
Bur. belongs to the family Moraceae and is a creeping vine plant mainly distributed in south China, India, Vietnam and Laos [1] . This plant is used as traditional Chinese medicine and ethnomedicine in more than ten nationalities in China for the treatment of edema, jaundice, amenorrhea, and bruise [2, 3] . Previous phytochemical studies on this plant resulted in the isolation of some flavonoids and phenolic glycosides, some of which showed antifungal and cytotoxic activities [4] . In the course of discovering structurally and biologically interesting compounds from the family Moraceae [5] , we investigated the chemical constituents of F. tikoua.
Fractionation of an ethanol extract of this plant afforded eight flavonoids and one coumarin, including two new isoprenylated flavanones, ficustikousins A (1) and B (2) , along with seven known compounds, derrone (3) [6a] , alpinumisoflavone (4) [6b], (S)-5,7,3,4-tetrahydroxy-2-(3-methylbut-2-enyl)flavanone (5) [6c], (S)-paratocarpin K (6) [6d], 3-(3-methylbut-2-enyl)biochanin A (7) [6e], genistein (8) [6f], and bergapten (9) [6g]. The known compounds 3-7 were isolated from this plant for the first time. Protein tyrosine phosphatase 1B (PTP1B) plays an important role in regulating the sensitivity of insulin signaling and fat metabolism and is considered to be a significant target in treating type 2 diabetes and obesity [7] . Recently, a series of isoprenylated flavonoids with PTP1B-inhibiting activities were isolated from the family Moraceae by our group [5a, d] . As a continuing research on the discovery of effective PTP1B inhibitors, compounds isolated from F. tikoua were evaluated in vitro for the inhibition on PTP1B enzyme activity. Compounds 1-7 showed moderate inhibitory effects. We herein report the structural elucidation and biological evaluation of these compounds. ). The IR spectrum of 1 indicated the presence of hydroxyl (3421 cm 1 ), carbonyl (1653 cm 1 ), and benzene ring (1539 and 1467 cm 1 ) moieties. The UV spectrum showed absorption maxima at λ max 212 (sh), 231, 282 and 331 (sh) nm, which were similar to those of flavanones [8] . (Table 1) exhibited 20 carbon signals attributable to one carbonyl group, eight quaternary sp 2 , one quaternary sp 3 , six methine sp 2 , one methine sp 3 , one methylene sp 3 , and two methyl carbon atoms. These spectroscopic data suggested that 1 is a monoprenylated flavanone. The two ortho-coupled protons at δ H 6.99 and 6.79 were assigned to H-6 and H-5, respectively, as established by the HMBC correlations from H-6 (δ H 6.99) to C-2 and from H-5 (δ H 6.79) to C-1, C-3, C-4, and C-6 ( Figure 2 ). The HMBC correlations from H-1 (δ H 6.81) to C-1, C-2, and C-3 and from H-2 (δ H 5.85) to C-2 indicated that the 2,2-dimethylpyran ring was fused at C-2 and NPC Natural Product Communications 2015 Vol. 10 No. 12 2105 -2107 2106 Natural Product Communications Vol. 10 (12) 2015 Wu et al. C-3. The substitution of ring A was further supported by the HMBC correlations shown in Figure 2 . The stereochemistry at C-2 was assigned as S-configuration by the ECD data with Cotton effects at 288 () and 330 (+) nm [8] . Thus, the structure of 1 was determined and named ficustikousin A.
Ficustikousin B (2) ; δ C 116.5 (C-1), 139.6 (C-2), 143.7 (C-3), 118.8 (C-4), and 18.9 (C-5)] and a methoxyl group [δ H 3.71 (3H, s); δ C 60.9 (OMe-3)]. In the HMBC spectrum (Figure 2 ), the correlations from H-1 to C-1, C-2 and C-3 and from H-2 to C-2 indicated that the 3methylbutadienyl group was attached to C-2. The methoxyl group was located at C-3 according to the HMBC correlation from the methoxyl protons to C-3. The (E)-configuration of the C(1)=C(2) bond was indicated by the coupling constant of H-1 and H-2 (J = 16.4 Hz). Compound 2 showed no Cotton effect in the ECD spectrum. The stereochemistry at C-2 was proposed to be S-configuration on the basis of the negative specific optical rotation ([α] 25 D = 5.0) and the trans diaxial coupling constant of H-2 and H-3 (J = 13.6 Hz) [9] . Thus, the structure of 2 was assigned and named ficustikousin B.
The structures of compounds 39 were identified by comparison of their spectral data with those described in the literature. The isolated compounds (1) (2) (3) (4) (5) (6) (7) (8) (9) were examined in vitro for the inhibition on PTP1B. Oleanolic acid is used as positive control in this test. The isoprenylated flavonoids (1-7) showed moderate PTP1B inhibitory activities (10 μM <IC 50 <50 μM) ( Table 2 ).
In summary, two new isoprenylated flavanones and seven known compounds including five isoprenylated flavonoids were isolated from the whole plant of F. tikoua. Although isoprenylated flavonoids from F. tikoua had been reported previously [4a, b, c] , the flavanones with 2,2-dimethylpyran moiety (1 and 6) and methylbutadienyl group (2) were found for the first time from this plant. Furthermore, isoprenylated flavonoids (1-7) were found to inhibit PTP1B, while flavonoid and coumarin without isoprenoid group (8 and 9) were inactive.
Experimental
General: Optical rotations were measured on Autopol IV. UV spectra were taken on a Hitachi U-2900 spectrophotometer. IR spectra were measured on a Nicolet Avatar 360 spectrometer with KBr pellets. ECD spectra were manipulated on a Jasco J-810 automatic digital polarimeter. NMR spectra were recorded on a Bruker DRX-400 and Varian Mercury Plus 400 instruments. ESIMS and HRESIMS were performed on an Agilent 1100 LC/MSD and on a Bruker Daltonics Apex 7.0 TESLA FTMS mass spectrometer, respectively. Column chromatography (CC) was performed on silica gel (200300 mesh; Yantai Institute of Chemical Technology, Yantai, PR China), Sephadex LH-20 gel (GE Healthcare Bio-Science AB, Uppsala, Sweden), and Diaion HP-20 (Mitsubishi Chemical Co., Tokyo, Japan). TLC analysis was run on precoated silica gel GF254 plates (1040 μm, Yantai Institute of Chemical Technology, Yantai, PR China), and spots were visualized by spraying with 10% H 2 SO 4 in EtOH, followed by heating. Semi-preparative HPLC was run on an Agilent 1200 and a Promosil C 18 column (10 × 150 mm, 5 μm, Agela Technologies, China), using a UV detector set at 210 nm.
Plant material:
The whole plant of F. tikoua was collected from Nanchong, Sichuan province, PR China, in August 2012. The plant material was identified by Dr. Yun Kang, Fudan University, and a voucher specimen (TCM 12-08-25 Hou) has been deposited in the Herbarium of the Department of Pharmacognosy, School of Pharmacy, Fudan University.
Extraction and isolation:
The milled and air-dried plant material (4.7 kg) was percolated with 95% EtOH (20 L × 5 times) at room temperature. The filtrate was concentrated under reduced pressure to yield a residue (400 g), which was suspended in H 2 O and extracted with EtOAc (2 L × 3 times). The EtOAc extract (96 g) was subjected to column chromatography (CC) on Diaion HP-20 eluted with 85% EtOH and then was applied to CC over silica gel eluted with a gradient system of CH 2 Cl 2 /MeOH (100: 1, 20:1, 9:1, 5:1, 2:1, v/v) : 3421, 1653, 1579, 1467, 1411, 1331, 1301, 1255, 1163, 1087 
Assay of PTP1B activity:
The procedure was the same as that reported previously [5d, 10] . The result of PTP1B inhibition was expressed as IC 50 , which was calculated with Prism 4 software (Graphpad, San Diego, CA).
Supplementary data: ESIMS, HRESIMS, NMR ( 1 H and 13 C NMR, HMBC) and ECD spectra for compounds 1 and 2 are available.
